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Abstract
Nuclear explosion  u~ the NEO, such us asteroi[l  or comet, may have consequences  of two muin types:

● disintegrate  the NEO into the fragments  of such size and impart  such velocities  on (he fragments,  that near
the Earth the NEO fragments  will appear 10 be U( large distuncesfiom  one another,  and will purti~!lly  puss by the
Earth, partially  burn in the upper utnu]sphere  without affecting its surfuce;

. without  damaging  the NEO impart  such u mometttutn, which will change  the NEO trajectory  and provide
its safe passing by the Earth.

Respectively,  two main problems  arise, which need to be solvedfi)r ussessing  feasibility  of creating  the system of
the Eurth protection  on t~w basis  of nucleitr  weapons utulfor  a’eterminution qf such system parameters:

w predict  stute of the NEO afier the nuclear explosion near its su[fil.ce;
. u.ssess the momentum tr[msferre~l  to the NEO [1.r the re~ult  of the nuclear  explosion  neur its surfhce.

It impossible  to influence  the NEO by nuclear  e~plosion.s of [l(fferent  types: burie[i  explosion,  sulfilce  explosion,  atul
statui-oflexplosion.  Each type has its own peculiarities.

This report  considers  peculiarities  qfthe three types of nuclear  e~plosions  in ussociution  with the above f~)rmulated
problems.  A short description  of the processes  and characteristic  parameter  vulues are given.  A feasibility  of
schematizing  the phenomena of the surf({ce [tti burie[l  explosions  within the concept  of explosion  “equivalence”  is
discussed. Peculiarities  of numerical  description  of the explosions  and possibilities  to calibrate  the numerical
methods using (he e~perimentul  dutu on utuierground nuclear explosions uti crulering experiments  ure discussed.  ~e
issues  of the numerical assessment uccuracy are consi~lered  and the strategy  of the nucleur explosion  calcuhltions
within  the framework  of the as(eroidproblem is propose(l.

Introduction
Nucle,ar  explosion  at the ne,ar-Earth-object  (NE()), such as a$teroid  or comet, may have consequences  of two

main types:
— disintegrate  the NEO into the ti-agment$ of such size (<10...30  m) and impart  such velocities  (>0.1...1 m/s)

on the fragments,  that near  the Earth the NEO fragments  will be al large distances  from one ,another and burn in the
upper atmosphere  without  affecting  the surface  of the Earth;

— without  damaging  the NEO imp,art  such a momentum,  which will change  the NEO trajectory  and provide
its safe passing  by the Earth.

Respectively,  two main problems  arise which need to be solved  for assessing feasibility  of creating the system
of the Earth protection  on the basis  of nuclear  weapons  and fur detellnination  of such system ptar,ameters:

● predict  sklte of the NEO after  the nuclear  explosion near its surface;
● assess  the momentum transferred  to the NEO as the result  of the nuclear  explosion  near its  surface,  i.e.

assess  velocities  at which the NEO fragments  will be ejected  from its surface.
me NEO can be affected  by nuclear  explosions  of different  types:  buried explosion,  surt”ace  explosion,  and stand-

off explosion.  Each type has its own peculiarities  both in physical  pattern  of the phenomenon,  and in technical
design of resyctive nuclear  module.  Without  considering  the subject of affecting  asteroids  of complex  shape or very
I,arge dimensions  that may require  several  consecutive  or simultaneous  explosions,  we would  like to discuss  the
general  pattern of single explosion ne’ar the ~steroi(l  sulf”nce,  and to discuss experimental  and theoretical  basis  which
will  enable  to iind certain  engineered  solutioas.

Below we consider  the different  types  of the nuclear  explosions,  the determining  processes  and characteristic
parameters.
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